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螺和毛蚴的比例在 1:20 较为适宜。 
本课题还从微观方面分析了实验用的湖南株和江西株钉螺的亲缘关系，比较
研究了两地理株钉螺的 mtDNA COⅠ基因和 rDNA ITS 基因片段序列。通过
Clustal X 软件进行多序列比对，MEGA（5.0）软件 Kimura2-parameter 法计算遗
传距离，用 UPGMA 法和 MP 法构建系统发育树。比对结果显示：湖南和江西两
株钉螺 mtDNA COⅠ基因的 A+T 含量高于 G+C 的含量；湖南和江西两株钉螺
rDNA ITS 基因的 A+T 含量约等于 G+C 的含量。而对两地理株钉螺的 mtDNA CO
Ⅰ基因和 rDNA ITS 基因序列的遗传距离显示，本实验所用的湖南株和江西株钉
螺间遗传距离较小，进化速率不太大，相对比较保守。应用 UPGMA 和 MP 法构


























































Up to now, Oncomelania hupensis is the main intermediate host of Schistosoma 
japonicum. The susceptibility of different geographical snails to S. japonicum from 
different regions has significant differences. To study the compatibility of S. 
japonicum and snails can provide a reliable basis for our genetic research. It can also 
provide genetic evidence for the compatibility between S. japonicum and snails, and 
has some meaning for further controlling schistosomiasis. 
We studied the susceptibility of the Hunan’s and Jiangxi’s snails to S. japonicum 
from the two regions with the cross infection. The ratio of snail to miracidium is 1:10, 
1:20 and 1:40 and the software GraphPad Prism 5 was used to analysed the infection 
rate and death rate of each experiment group. The results of all the experiment groups 
showed that the snails had a strong susceptibility to their local miracidia and poor 
susceptibility to ecdemic miracidia, and it also showed that the higher proportion of 
the miracidia to snails, the higher the infection rate and the death rate. But the 
tendency is not unlimited, when the ratio is over 1:20, the infection rate did not 
increase, but the death rate increased as the ratio increasing. 
We also studied the genetic relationship of snails from Hunan and Jiangxi. The 
phylogenetic evolution of mtDNA CO1 gene and rDNA ITS gene sequences of snails 
from the two regions were analysed. The genetic distances of the various regions were 
calculated by Kimura 2-parameter method and phylogenetic trees were constructed 
with UPGMA and MP method of MEGA(5.0) software. Results showed that the level 
of A+T were higher than G+C in the gene of mtDNA CO1, but the level of A+T were 
almost the same as G+C in the gene of rDNA ITS. According to the results from 
software, Hunan’s and Jiangxi's strains have a small genetic distance, so their 
evolution rate was not too big and they were relatively conservative. Meanwhile, the 
molecular phylogenetic trees based on the mtDNA CO1 and rDNA ITS genes using 
UPGMA and MP method show that: Hunan’s and Jiangxi's strains are belong to the 
same branch of the tree, so we can get the result that the Hunan’s and Jiangxi's strains 






































































第一章  前言 




世界约有 76 个国家或地区流行血吸虫病。据世界卫生组织（WHO）1993 年估计：
全世界 74 个国家和地区中流行此病。流行区人口有 6.52 亿。其中约 1.93 亿人














Kalsuzada,1994）,1909 年 Fujianami 和 Nakamuza 经人工实验发现宿主感染日
本血吸虫是通过和感染性水接触，并经皮肤感染的方式和途径进行，1913 年


































 图 1-1  2006 年全国血吸虫病监测点感染性钉螺密度分布图(截图) 
 Fig.1-1  Distribution of density of infected snail in nation  
surveillance sites (part) in 2006 








。图 1-1 中显示的是我国 2006 年东南各省血吸虫病监测点感染性钉螺密度分布
图。据统计表明，2005 年我国有血吸虫病人 842 525 人，当年发生急性感染病
人 816 例，血吸虫病流行区耕牛平均感染率为 4.49%，全国共查螺 701 298.33 
hm
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                      图 1-2  血吸虫生活史 
                   Fig.1-2  The life cycle of Schistosome  
                             （引自 周述龙, 2001） 














































































































前腮亚纲 (Subclass Prosobranchia )、圆口螺科（family Pomatisinae)、圆
口螺亚科 (Subfamily Pomatisinae)、钉螺属(Genus Oncomelania)[19]。钉螺最






















    形态学和解剖学是物种鉴定和分类的基础，主要指标有：壳形、壳高、纵肋
的有无及数目、齿舌等。国内外学者曾将这些钉螺命名为不同的种、亚种,但有
较大的争议。国外有学者认为湖北钉螺有 6 个亚种并分别存在于不同的地理区
域：O.h.hupensis 在中国大陆；O.h.formosana 和 O.h.chiui 在中国台湾省；













                图 1-3   三种环境类型钉螺 
        Fig 1-3  The snails of three kinds of environment  
                                （引自 周晓农, 2005） 
















技术对大陆钉螺进行分析 ,认同中国大陆钉螺刘氏分类中的 3 个亚种：指名亚





























它拥有自身的遗传物质即线粒体基因组（mtDNA)。与细胞核 DNA 不同，mtDNA 
是一个封闭的环状双链，以高拷贝数目存在于线粒体内。线粒体 DNA 具有进化
速率较核 DNA 快，基因顺序和组成总体上保守，通过母性方式遗传等特点[29]。
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